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1.0 Introduction

This report describes EPA’ s Hierarchical Bayesian model-generated (HBM) estimates of O3 and
PM, 5 concentrations throughout the continental United States during the 2004 calendar year.
HBM estimates provide the spatial and temporal variance of O3 and PM5 5, allowing estimation
of their concentration values across the U.S., independent of where air quality monitors are
physically located. HBM estimates are generated through the statistical ‘fusion’ of measured air
quality monitor concentration values and air quality model predicted concentration values from
EPA’s Community Multiscale Air Quality (CMAQ) computer model. Information on EPA’s air
quality monitors, CMAQ model, and HBM model isincluded to provide the background and
context for understanding the data output presented in this report.

The data contained in this report are an outgrowth of a collaborative research partnership
between EPA scientists from the Office of Research and Development’s (ORD) National
Exposure Research Laboratory (NERL) and personnel from EPA’ s Office of Air and Radiation’s
(OAR) Office of Air Quality Planning and Standards (OAQPS). NERL’s Human Exposure and
Atmospheric Sciences Division (HEASD), Atmospheric Modeling Division (AMD), and
Environmental Sciences Division (ESD), in conjunction with OAQPS, work together to provide
air quality monitoring data and model estimates to the Centers for Disease Control and
Prevention (CDC) for usein their Environmental Public Health Tracking (EPHT) Network.

The research which serves as the basis of this report falls under EPA’sLong Term Goal 1, Clean
Air and Global Climate Change, Objective 1.6, Enhance Science and Research, Subobjective
1.6.2, Conduct Air Pollution Research of EPA’s Strategic Plan. Under Long Term Goal 1,

EPA’ s objectiveisto protect and improve the air so it is healthy to breathe and risks to human
health and the environment are reduced. Detailed information on Long Term Goal 1 can be
found at: http://www.epa.gov/ocfo/par/2007par/par07goall_goal.pdf.

As noted under Subobjective 1.6.2, through 2010, EPA provides methods, models, data, and
assessment research associated with air pollutants. Under this research effort, EPA provides
modeling support, air quality monitoring data and air quality modeling estimates for CDC to use
in its public health tracking network. It allows EPA and CDC to link air quality data with public
health (health outcome) data. This research provides scientific information and tools for
understanding and characterizing environmental outcomes associated with national, urban, and
residual criteria pollutants. The research contributes to an important EPA research objective,
which isto understand the relationship between exposure to pollution and the resultant health
effects on people.

CDC's EPHT Network supports linkage of air quality data with human health outcome data for
use by various public health agencies throughout the U.S. The EPHT Network Programisa
multidisciplinary collaboration that involves the ongoing collection, integration, analysis,
interpretation, and dissemination of data from: environmental hazard monitoring activities;
human exposure assessment information; and surveillance of noninfectious health conditions.
As part of the National EPHT Program efforts, the CDC isleading the initiative to build the
National EPHT Network (http://www.cdc.gov/nceh/tracking/default.htm). The National EPHT
Program, with the EPHT Network asits cornerstone, is the CDC'’ s response to requests calling




for improved understanding of how the environment affects human health. The EPHT Network
is designed to provide the means to identify, access, and organize hazard, exposure, and health
datafrom avariety of sources and to examine, analyze and interpret those data based on their
gpatial and temporal characteristics. The EPHT Network is a standards-based, secure
information network that was created to be used by many different entities, including
epidemiologists, public health practitioners, academic researchers, schools of public health,
local, state, and federal agencies such as EPA. Levels of accessto the datain the EPHT Network
will vary among stakeholders based upon their role and their purpose for using the data. Data
access will be carefully controlled to ensure compliance with federal and state privacy laws
which address the use of health data and other protected personal information. The CDC's
National EPHT Program is establishing the EPHT Network by collaborating with awide range
of partners with expertise from federal, state, and local health and environmental agencies,
nongovernmental organizations (NGOs); state public health and environmental |aboratories; and
Schools of Public Health.

Since 2002, EPA has collaborated with the CDC on the development of the EPHT Network. On
September 30, 2003, the Secretary of Health and Human Services (HHS) and the Administrator
of EPA signed ajoint Memorandum of Understanding (MOU) with the objective of advancing
efforts to achieve mutual environmental public health goals.! HHS, acting through the CDC and
the Agency for Toxic Substances and Disease Registry (ATSDR), and EPA agreed to expand
their cooperative activitiesin support of the CDC EPHT Network and EPA’s Central Data
Exchange Node on the Environmental Information Exchange Network in the following areas:

e Collecting, analyzing and interpreting environmental and health data from both agencies
(HHS and EPA).

e Collaborating on emerging information technology practices related to building,
supporting, and operating the CDC EPHT Network and the Environmental Information
Exchange Network.

e Developing and validating additional environmental public health indicators.

e Sharing reliable environmental and public health data between their respective networks
in an efficient and effective manner.

e Consulting and informing each other about dissemination of results obtained through work
carried out under the MOU and the associated Interagency Agreement (IAG) between
EPA and CDC.

Under the auspices of the HHS/EPA MOU, aresearch project was implemented between 2004
and 2006 to investigate the utility of EPA-generated air quality estimates as an input to the EPHT
Network. The relationship between air pollutants and human health is of interest to both
Agencies. EPA develops and funds ambient air quality monitoring networks to monitor air
pollution and to provide data that may be used to mitigate its impact on our ecosystems and
human health. (Note: AQS and AIRNow are EPA databases containing data collected from
EPA’s air quality monitoring networks.) Air quality monitoring data has been used by
researchers to investigate the linkages between human health outcomes and air quality, and by

Available at www.cdc.gov/nceh/tracking/epa_mou.htm



environmental and public health professionals to develop environmental health indicators which
provide measures of potential human health impacts. However, an analysis of the currently
available methods for generating and characterizing air quality estimates that could be developed
and delivered systematically, and which were also readily available to link with public health
surveillance data, had not been previously attempted. EPA collaborated with the CDC and state
public health agenciesin New Y ork, Maine, and Wisconsin on the Public Health Air
Surveillance Evaluation (PHASE) project to address thisissue. The project focused on
generating concentration surfaces for ozone and PM 5, which were subsequently linked with
asthma and cardiovascular disease data. Results of this research project indicated that using a
Hierarchical Bayesian approach to statistically “combine” Community Multiscale Air Quality
(CMAQ) model estimates and air quality monitoring data documented in EPA’s AQS provided
better overall estimates of air quality at locations without monitors than those obtained through
other well-known, statistically-based estimating techniques (e.g., kriging).

Ambient air quality monitoring data stored in the Air Quality System (AQS), along with air
quality modeling estimates from CMAQ, can be statistically combined, via a Hierarchical
Bayesian statistical space-time modeling (HBM) system, to provide air quality estimates
(hereafter referred to as Hierarchical Bayesian-derived air quality estimates). These Hierarchical
Bayesian-derived air quality estimates serve as well-characterized inputs to the EPHT Network.
The air quality monitor data, CMAQ modeling estimates, and the Hierarchical Bayesian-derived
air quality estimates can be used to develop meaningful environmental public health indicators
and to link ozone and PM, s concentrations with health outcome data. The Hierarchical
Bayesian-derived air quality estimates are based on EPA’ s current knowledge of predicting
gpatial and temporal variations in pollutant concentrations derived from multiple sources of
information. EPA is continuing its research in this critical science area and isimplementing this
project to establish procedures for routinely generating the Hierarchical Bayesian-derived air
guality estimates developed in the PHASE project. This effort will assist EPA in making both
ambient air quality monitoring (raw) data and the Hierarchical Bayesian-derived air quality
estimates available to the CDC EPHT Network through EPA’ s Central Data Exchange (CDX)
Node on the Environmental Information Exchange Network.

Because of EPA’ s expertise related to generation, analysis, scientific visualization, and reporting
of air quality monitoring data, air quality modeling estimates, and Hierarchical Bayesian-derived
air quality estimates and associated research, the CDC approached EPA to provide technical
support for incorporating air quality data and estimates into its EPHT Network. Because the air
quality data generated could be used by EPA to achieve other research goals related to linking air
guality data and health effects and performing cumulative risk assessments, EPA proposed an
interagency agreement under which each agency would contribute funding and/or in-kind
support to efficiently leverage the resources of both agencies. The magjor objective of this
research isto provide data and guidance to CDC to assist them in tracking estimated popul ation
exposure to ozone and PM, s; estimating health impacts to individual s and susceptible
subpopulations; guiding public health actions; and conducting analytical studies linking human
health outcomes and environmental conditions.

Thisreport isdivided into six sections and five appendices. The first major section of the report
describes the air quality data obtained from EPA’ s nationwide monitoring network and the



importance of the monitoring datain determining health potential health risks. The second major
section of the report details the emissions inventory data, how it is obtained and itsrole as a key
input into air quality computer models. The third major section of the report describes the
CMAQ computer model and itsrole in providing estimates of pollutant concentrations across the
U.S. based on either 12-km grid cells (Eastern U.S.) or 36-km grid cells (entire continental U.S.).
The fourth major section of the report explainsthe ‘hierarchical’ Bayesian statistical modeling
system which is used to combine air quality monitoring data and air quality estimates from the
CMAQ model into a continuous concentration surface which includes regions without air quality
monitors. The fifth major section provides guidelines and requisite understanding that users
must have when using the ‘hierarchical’ Bayesian statistical modeling system. The appendices
provide detailed information on air quality data and the hierarchical Bayesian statistical
modeling system.



2.0 Air Quality Data

To compare health outcomes with air quality measures, it isimportant to understand the origins
of those measures and the methods for obtaining them. This section provides abrief overview of
the origins and process of air quality regulation in this country. It provides a detailed discussion
of ozone (O3) and particulate matter (PM). The PHASE project focused on these two pollutants,
since numerous studies have found them to be harmful to public health and the environment, and
there was more extensive monitoring and modeling data available.

2.1 Introduction to Air Quality Impacts in the United States

2.1.1 The Clean Air Act

In 1970, the Clean Air Act (CAA) was signed into law. Under thislaw, EPA sets limits on how
much of a pollutant can bein the air anywhere in the United States. This ensures that all
Americans have the same basic health and environmental protections. The CAA has been
amended several times to keep pace with new information. For more information on the CAA,
go to http://www.epa.gov/oar/caal.

Under the CAA, the U.S. EPA has established standards or limits for six air pollutants, known as
the criteriaair pollutants: carbon monoxide (CO), lead (Pb), nitrogen dioxide (NO,), sulfur
dioxide (SO,), ozone (O3), and particulate matter (PM). These standards, called the National
Ambient Air Quality Standards (NAAQS), are designed to protect public health and the
environment. The CAA established two types of air quality standards. Primary standards set
limits to protect public health, including the health of “sensitive” populations such as asthmatics,
children, and the elderly. Secondary standards set limits to protect public welfare, including
protection against decreased visibility, damage to animals, crops, vegetation, and buildings. The
law requires EPA to periodically review these standards. For more specific information on the
NAAQS, go to www.epa.gov/air/criteria.html. For general information on the criteria pollutants,
go to http://www.epa.gov/air/urbanair/6poll.html.

When these standards are not met, the area is designated as a nonattainment area. States must
develop state implementation plans (SIPs) that explain the regulations and controls it will useto
clean up the nonattainment areas. States with an EPA-approved SIP can request that the area be
redesignated from nonattainment to attainment by providing three consecutive years of data
showing NAAQS compliance. The state must also provide a maintenance plan to demonstrate
how it will continue to comply with the NAAQS and demonstrate compliance over a 10-year
period, and what corrective actionsit will take should aNAAQS violation occur after
redesignation. EPA must review and approve the NAAQS compliance data and the maintenance
plan before redesignating the area; thus, a person may live in an area designated as non-
attainment even though no NAAQS violation has been observed for quite some time. For more
information on designations, go to http://www.epa.gov/ozonedesignations/ and
http://www.epa.gov/pmdesignations.




2.1.2 Ozone

Ozone is a colorless gas composed of three oxygen atoms. Ground level ozone is formed when
pollutants released from cars, power plants, and other sources react in the presence of heat and
sunlight. It isthe prime ingredient of what is commonly called “smog.” When inhaled, ozone
can cause acute respiratory problems, aggravate asthma, cause inflammation of lung tissue, and
even temporarily decrease the lung capacity of healthy adults. Repeated exposure may
permanently scar lung tissue. Toxicological, human exposure, and epidemiological studies were
integrated by EPA in “Air Quality Criteriafor Ozone and Related Photochemical Oxidants.” It
isavailable at http://www.epa.gov/ttn/naags/standards/ozone/s 03_index.html. The current (as
of October 2008) NAAQS for ozone, in place since 1997, is an 8-hour maximum of 0.075 parts
per million [ppm] (for details, see http://www.epa.gov/ozonedesignations/). An 8-hour
maximum is the maximum of the 24 possible running 8-hour average concentrations for each
calendar day. The Clean Air Act requires EPA to review the NAAQS at least every five years
and revise them as appropriate in accordance with Section 108 and Section 109 of the Act. The
‘allowable’ ozone values are shown in the table below:

Table 2-1. Ozone Standard

Parts Per Million: 1997 | 2008
M easur ement - (ppm)
1-Hour Standard 0.12 | 0.12
8-Hour Standard 0.08 | 0.075

2.1.3 Fine Particulate Matter

PM air pollution is acomplex mixture of small and large particles of varying origin that can
contain hundreds of different chemicals, including cancer-causing agents like polycyclic
aromatic hydrocarbons (PAH), as well as heavy metals such as arsenic and cadmium. PM air
pollution results from direct emissions of particles as well as particles formed through chemical
transformations of gaseous air pollutants. The characteristics, sources, and potential health
effects of particulate matter depend on its source, the season, and atmospheric conditions.

As practical convention, PM is divided by sizes” into classes with differing health concerns and
potential sources. Particleslessthan 10 micrometersin diameter (PM o) pose a health concern
because they can be inhaled into and accumulate in the respiratory system. Particleslessthan 2.5
micrometersin diameter (PM ) are referred to as “fine” particles. Because of their small size,
fine particles can lodge deeply into the lungs. Sources of fine particlesinclude all types of
combustion (motor vehicles, power plants, wood burning, etc.) and some industrial processes.
Particles with diameters between 2.5 and 10 micrometers (PM10.25) are referred to as “ coarse” or

*The measure used to classify PM into sizes is the aerodynamic diameter. The measurement instruments used for
PM are designed and operated to separate large particles from the smaller particles. For example, the PM, 5
instrument only captures and thus measures particles with an aerodynamic diameter less than 2.5 micrometers. The
EPA method to measure PMc is designed around taking the mathematical difference between measurements for
PMjoand PM;5s,



PMc. Sources of PMc include crushing or grinding operations and dust from paved or unpaved
roads. The distribution of PM 19, PM,sand PMc varies from the Eastern U.S. to arid western
aress.

Epidemiological and toxicological studies have demonstrated associ ations between fine particles
and respiratory and cardiovascular health effects, including irritation of the airways, coughing,
decreased lung function, aggravated asthma, development of chronic bronchitis, irregular
heartbeat, nonfatal heart attacks, and premature death in people with heart or lung disease. These
studies are summarized and integrated in “ Air Quality Criteriafor Particulate Matter” (EPA
2004). Thisdocument and other technical documents related to PM standards are available at
http://www.epa.gov/ttn/naags/standards/pm/s_pm_index.html.

The current (as of October 2008) NAAQS for PM ., s includes both a 24-hour standard to protect
against short-term effects, and an annual standard to protect against long-term effects. The
annual average PM 5 concentration must not exceed 15 ug/m®, and the 24-hr average
concentration must not exceed 35 micrograms per cubic meter (ug/m°®). The current annual
PM25 NAAQS was set in 1997 and the current 24-hr PM,5 NAAQS was set in 2006 (for details,
see http://www.epa.gov/air/criteria.html) and
http://www.epa.gov/oar/particlepollution/naagsrev2006.html). The EPA quality assurance
standards for PM 5 monitors specify that the coefficient of variation (CV = standard
deviation/mean) of a monitor measurement must be less than 10%. The relative bias (tendency
for measured values to be higher or lower than ‘true’ value) for PM, s monitor measurements
must be between the range of -10% to +10%. The ‘allowable’ PM, s vaues are shown in the
table below:

Table 2-2. PM,s Standard

Micrograms Per Cubic Meter:

M easur ement - (ug/m®) 1997 | 2006
Annua Average 15 15
24-Hour Average 65 35

2.2 Ambient Air Quality Monitoring in the United States

2.2.1 Monitoring Networks

The Clean Air Act requires every state to establish anetwork of air monitoring stations for
criteria pollutants, following specific guidelines for their location and operation. The monitoring
stations in this network have been called the State and Local Air Monitoring Stations (SLAMS).
The SLAMS network consists of approximately 4,000 monitoring sites whose distribution is
largely determined by the needs of State and local air pollution control agencies. All ambient
monitoring networks selected for use in SLAMS are tested periodically to assess the quality of
the SLAMS data being produced. Measurement accuracy and precision are estimated for both
automated and manual methods. The individual results of these tests for each method or
analyzer are reported to EPA. Then, EPA calculates quarterly integrated estimates of precision
and accuracy for the SLAMS data.



The National Air Monitoring Station network (NAMYS) is about a 1,000-site subset of the
SLAMS network, with emphasis on areas of maximum concentrations and high population
density in urban and multi-source areas. The NAMS monitoring sites are designed to obtain
more timely and detailed information about air quality in strategic locations and must meet more
stringent monitor siting, equipment type, and quality assurance criteria. NAMS monitors also
must submit detailed quarterly and annual monitoring results to EPA.

The SLAMS and NAMS networks experienced accel erated growth throughout the 1970s. The
networks were further expanded in 1999 following the 1997 revision of the CAA to include
separate standards for fine particles (PM2 ) based on their link to serious health problems
ranging from increased symptoms, hospital admissions, and emergency room visits, to premature
death in people with heart or lung disease. While most of the monitors in these networks are
located in populated areas of the country, “background” and rural monitors are an important part
of these networks. For criteria pollutants other than ozone and PM s, the number of monitors
has declined. For more information on SLAMS and NAMS, aswell as EPA’s other air
monitoring networks go to www.epa.gov/ttn/amtic.

In summary, state and local agencies and tribes implement a quality-assured monitoring network
to measure air quality across the United States. EPA provides guidance to ensure athorough
understanding of the quality of the data produced by these networks. These monitoring data
have been used to characterize the status of the nation's air quality and the trends across the U.S.
(see www.epa.gov/airtrends).

2.2.2 Air Quality System Database

The Air Quality System (AQS) database contains ambient air pollution data collected by EPA,
state, local, and tribal air pollution control agencies from thousands of monitoring stations
(SLAMS and NAMS). AQS also contains meteorological data, descriptive information about
each monitoring station (including its geographic location and its operator), and data quality
assurance and quality control information. State and local agencies are required to submit their
air quality monitoring datainto AQS by the end of the quarter following the quarter in which the
datawere collected. This ensurestimely submission of these datafor use by state, local, and
tribal agencies, EPA, and the public. EPA’s Office of Air Quality Planning and Standards and
other AQS usersrely upon the datain AQSto assess air quality, assist in attainment vs. non-
attainment designations, evaluate SIPs, perform modeling for permit review anaysis, and
perform other air quality management functions.

AQS was recently converted from a mainframe system to a UNIX-based Oracle system which is
easily accessible to users through the Internet. This new system went into production statusin
January 2002. Today, state, local, and tribal agencies submit their data directly to AQS.
Registered users may aso retrieve data through the AQS application and through the use of
third-party software such as the Discoverer tool from Oracle Corporation. For more detailed
information about the AQS database, go to http://www.epa.gov/ttn/airs/airsags/index.htm.




2.2.3 Advantages and Limitations of the Air Quality Monitoring and Reporting System

Air quality datais required to assess public health outcomes that are affected by poor air quality.
The challenge isto get surrogates for air quality on time and spatial scales that are useful for
Environmental Public Health Tracking activities.

The advantage of using ambient data from EPA monitoring networks for comparing with health
outcomes is that these measurements of pollution concentrations are the best characterization of
the concentration of a given pollutant at a given time and location, and require no further
anaysis. Furthermore, the data are supported by a comprehensive quality assurance program,
ensuring data of known quality. One disadvantage of using the ambient dataisthat it is usually
out of spatial and temporal alignment with health outcomes. This spatial and temporal
‘misalignment’ between air quality monitoring data and health outcomes is influenced by the
following key factors: the living and/or working locations (microenvironments) where a person
spends their time not being co-located with an air quality monitor; time(s)/date(s) when a patient
experiences a health outcome/symptom (e.g., asthma attack) not coinciding with time(s)/date(s)
when an air quality monitor records ambient concentrations of a pollutant high enough to affect
the symptom (e.g., asthma attack either during or shortly after a high PM,5 day). To
compare/correl ate ambient concentrations with acute health effects, daily local air quality datais
needed. Spatial gaps exist in the air quality monitoring network, especially in rural areas, since
the air quality monitoring network is designed to focus on measurement of pollutant
concentrations in high population density areas. Temporal limits also exist. Samples from
Federal Reference Method (FRM) PM s monitors are generally collected only one day in every
three days, due in part to the time and costs involved in collecting and analyzing the samples.
However, over the past severa years Tapered Element Oscillating Microbalance (TEOM)
monitors, which can automatically collect, analyze, and report PM, s measurements on an hourly
basis, have been introduced. These monitors are available in most of the major metropolitan
areas and (as of October 2008) are being assessed for their equivalency to the FRM. Ozoneis
monitored daily, but mostly during the ozone season (the warmer months, approximately April
through October). However, year-long data is extremely useful to evaluate whether ozoneis a
factor in health outcomes during the non-ozone seasons.

2.2.4 Use of Air Quality Monitoring Data
Air quality monitoring data has been used to provide the information for the following situations:

(1) Assessing effectiveness of SIPsin addressing NAAQS nonattainment areas
(2) Characterizing local, state, and national air quality status and trends
(3) Associating health and environmental damage with air quality levels/concentrations

For the EPHT effort, EPA is providing air quality datato support efforts associated with (2), and
(3) above. Data supporting (3) is generated by EPA through the use of its air quality data and its
hierarchical Bayesian space-time statistical model (HBM).

Most studies that associate air quality with health outcomes use air monitoring as a surrogate for
exposure to the air pollutants being investigated. Many studies have used the monitoring
networks operated by state and federal agenciesin the implementation of Clean Air Act



requirements. Some studies perform special monitoring that can better represent exposure to the
air pollutants: community monitoring, near residences, in-house or work place monitoring, and
personal monitoring. For the EPHT program, special monitoring is generally not supported,
though it could be used on a case-by-case basis.

Many approaches may be used to assign exposure from monitors or estimate concentrations for a
new time period or location based on existing data. On the simplest level for example, datafrom
monitoring sites are averaged and applied to the population in an entire county, or the nearest
monitor is assigned to a subject’ s address. At the next level, variogram analysis may be used to
describe the spatial correlation of the data and interpolate concentrations across space. Such
approaches work well for temporally and spatially robust data, but where data are missing (for
example for PM, s data with samples taken every third day), further assumptions and modeling
are needed which add uncertainty into the interpolated concentrations. Finally, air quality
monitoring data can be used with air quality modeling estimates (using emissions inventories)
and incorporated into a Bayesian model to enhance the prediction of ambient air concentrations
in space and time. There are two methods used in EPHT to provide estimates of ambient
concentrations of air pollutants: air quality monitoring data and the Hierarchical Bayesian-
derived air quality estimate, which isa statistical ‘combination’ of air quality monitor data and
air quality modeling estimates.

2.3 Air Quality Indicators Developed for the EPHT Network

Air quality indicators have been developed for use in the Environmental Public Health Tracking
Network. The approach used divides “indicators’ into two categories. First, basic air quality
measures were developed to compare air quality levels over space and time within a public
health context (e.g., using the NAAQS as a benchmark). Next, indicators were developed that
mathematically link air quality datato public health tracking data (e.g., daily PMslevels and
hospitalization data for acute myocardial infarction). Table 2-3 and Table 2-4 describe the issues
impacting calculation of basic air quality indicators.

Table 2-3. Public Health Surveillance Goals and Current Results

Goal Status

(1) Air data sets and metadata required for | AQS datais available through state

air quality indicators are available to agencies and EPA’ s AirData and

EPHT state Grantees. AirExplorer. EPA and CDC have set up an

IAG for dataand air quality data along
with HBM data that was delivered to CDC
in August 2008. Metadata drafts have
been compl eted.
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(2) Estimate the linkage or association of
PM s and ozone on health to:

A. Identify populations that may have
higher risk of adverse health effects dueto
PM2 s and ozone,

B. Generate hypothesis for further
research, and

C. Provide information to support
prevention and pollution control strategies.

Discussions have begun on health-air
linked indicators and the CDC/HEI/EPA
workshop held in January 2008. Thisgoal
will be supported further by the
development of health-air indicators.

(3) Produce and disseminate basic
indicators and other findingsin electronic
and print formats to provide the public,
environmental health professionals, and
policymakers, with current and easy-to-use
information about air pollution and the

Templates and “how to” guidesfor PM, s
and ozone have been developed for routine
indicators. Calculation techniques and
presentations for the indicators have been
developed. Regular, ongoing discussions
are needed between air quality and public

impact on public health. health staffs; dialogue has begun.

Table 2-4. Basic Air Quality Indicators

Ozone (daily 8-hr period with maximum concentration — ppm — by Federal Reference
Method (FRM))
Number of days with maximum ozone concentration over the NAAQS (or other
relevant benchmarks (by county and MSA)
Number of person-days with maximum 8-hr average ozone concentration over the
NAAQS & other relevant benchmarks (by county and MSA)

PM 5 (daily 24-hr integrated samples by FRM)
Average ambient concentrations of particulate matter (< 2.5 micronsin diameter)
and compared to annual PM, 5 NAAQS (by state).
% population exceeding annual PM,s NAAQS (by state).
% of dayswith PM, 5 concentration over the daily NAAQS (or other relevant
benchmarks (by county and MSA)
Number of person